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were made up from the W 
and from the monthly 
coo Wative weather Bureau stations w i t h  the area 

Figme 1 shorn a moderate barom&,& disturbance 
un B er discussion. 

Of the &, Journal of fie fianklm Institub, November, 1917, along the northern border of Minnesota and Lake Supe- 

pp. 57-91. 

SYOgE FROM m S O T A  FOBEST IWES. 

By HERBERT LYMAN. 
[Dated: Westher Bureau, Weshhgbm, Jan. 2,1919.1 

A phenomenon of perha s more than passing interest 
was witnessed from Octo % er 13 to 17, when smoke 

FIG. 2.-Whd end m o b  distrlbuth m., Oct. 12,1918. "8ms)-Ught mole;  
~ ~ m 9 9  in ciroleA'- smob. 

rim on Saturday morning, October 12, only a few hours 
before the forestiiire smoke was first noticed. In 
Duluth, which was uite near the conflagrations, the 
weather waa h e  an 8 clear in the m o m g .  Shortly 

1 . .  .. - 
Fm. 1.-Whd distribution, 8 a. m., Oct. 12,19l& 

clouds from the eat forest fires of Minnesota and ed- 

ortion of the United States east of, t e Missouri River. 
ghese fires, of which there were no less than six large 
onea, started on October 12, 1918, following a long 
period of exceptionally severe drought during which the 
precipitation had averaged only 20 to 25 er cent of the 

the most interesting hase of the eat fbes is the remark- 
able rapidity with w 'ch the am0 -e traveled. Thus, in a 
little over 24 hours the smoke, borne by northwest winds, 
reached the Atlantic seaboard, and in another 24 hours 
had been carried as far south as Charleston, S. C. 

To trace the development and c o ~ e  of the smoke 
cloud a series of charta (figs. 1 to 8) is presented. These 

E: jacent sections o P Wisconsin rapidly s read over a large 

normal. To those interested in meteor0 P ogy, however, 

%l f no. a.--Wfnd aad rrmoke atributimq 8. m., oct. 13, IOU. r'8mrr-llght smoke; 
''&tl.'' h 8 drcle-dense Smoke. 

before noon smoke appeared in the west and became 
rapidly denser until 3 o clock when the sun waa entirely 
obscured. By 4:30 p. m. the city lights had to be turned 
on. Fi re 2, shows the c clonic depression covering the 

the followingAmorning, October 13 (fig. 31, this LOW had 
entire' I!? ake.region with t 3: e center over Montreal. By 

1From 8 report to the U. 8. Forest Service by Natiod Forest Etaminer John 
YaIArm. 
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moved to eastern Ontario, while in the West a high area Valley. At the same time a LOW waa centered over 
had advanced to the Dakotas. Twelve hours later the Pierre, S. Dak., and another over the Gulf. The resultant 
LOW had reached the mouth of the St. Lawrence (fig. 4). winds s read the smoke still farther southward beyond 

shallow LOW in the Gulf, northwesterly winds naturally in the east. 
With high pressure continuing in the Dakotas and a College E tation, Tex., in the west, and Thomasville, Ga. 

gma. GW-d anoh, distributloq &m&t&:lS. ttSmll=lfght :mob; Fro. 6.-Whd md aslolre distributir~ p. m., O&. 14,1918. t%mlB=lkht m k G  
li sm.1’ h.a3am? wll.” In a d & a p m s e  smoke. 

prevailed from Minnesota eastward thus cafiying the 

13th. drifted westward from Minnesota. 
The chart for the morning of the 14th (fig. 5) shows the 

Dakota HIGH extending eastward to Ohio and southwest- 

Figure 7 (p. m., Oct. 15), with easterl winds at North 

Figure 8 (p. m., Oct. 16) shows the smoke cloud still 
covering a mde range of territory, extending from Valen- 

smoke cloud to the Atlantic coast by about 10 p. m. of the and South Dakota stations, shows ;g ow the smoke 

b 

Fro. 5.-WInd and smoke dlstrlbut!on a. m., Oct. 14, 19l8. trSmsl-light smoke; 
r’Sm.r in a clda-dense smoke. 

FIG. 7.-Whd snd amoke distribution, p. m., 01%. 15,1918. ‘dSm’l-light smoke4 
%ml’ in a circle-dense smoke. Smoke also In E. Texas. 

ward to northern Texas. In the Gulf the pressure is still tine, Nebr., to Portland, Me., and from the Lakes to 
low. This pressure system resulted in wmds that car- Little Rock, Ark., and Greenville, S. C. 
ried the smoke southward to Little Rock, Ark., on the Extracts from the meteorolo ical notes of a number of 
west, and to Charleston, S. C., on the Atlantic coast. regular and cooperative Weaaer Bureau stations, and 
By the night of the 14th (fig. 6) the HIGH had moved from other interested observers are appended: 
eastward, occupying the Lower Lakea and the Ohio 
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OCTOBER 12. 

Duluth, Xnn.-The outatanding feature of the month waa the 50 to 
60 mile westerly gale which occurred on the afternoon and night. of 
the 12th and which waa attended by the devastating forest fires which 
swept over this section a t  that time, resulting in enormous lose of life 
and property. 

During the afternoon and night of the 12th a devastating forest- 
brush fire swe t over large areas in St. Louis and adjoining counties 
in notheaat dniiesota, the total area of more or less complete fire 
destruction being approximately 1,500 square miles. Places aa large 
as Cloquet and Moose Lake were completely wi ed out, and the fire 
area included suburban sections in and near 8uluth. Many small 
towns were also destroyed, including hundreds of settlera’ and farm- 
era’ homra and all their roperty. Approximately 1,000 lives were 
lost, huudreds were seriousfy burned, and thouaands narrowly eecaped. 
The property loss haa been vanously estimated as running between 
$50,000 000 and $100,000,000. It will require tmme time to determine 
fully the exact life and property losses. Thousands of refugeea 
were cared for i n  Duluth, Supenor, and other places. Literally thoua- 
ands were saved through rom t action on the paft of the milro?ds, 
motor corps, Home Guar&, an: citizens, who furnlshed automobiles. 
Fifty or more automobiles were destroyed in this life-aaving effort. 
Redef and rehabilitation meMures were prom t, most generous, and 
well organized. The rehabilitation feature wiyl be continued indefi- 
nitely. The firo was attended by a tremendous gale,’ probabl to a 
large extent created by the fire itself, 89 the meteorological con&lona 

FIG. S.--lVhd and smoke distribution, p. m., Oct. 18 1918. “Sm” -light smoke: 

favored but a fresh wind. During the worst period of the fire (4 p. m. 
to 9 p. m.) the mind blew at rates varying from 50 to 65 miles per hour 
and from westerly directions. Brush and peat bog fires had been 
burning for some time previous, but no grave danger waa anticipated. 
The fire’s progress and development were enhanced by reason of the 
prevalent record-breaking dry seaon and the fresh wind which devel- 
oped on the data of the catastrophe. Such waruing aa waa immedi- 
ately possible was duly m d e ,  and the probability of such a fire had 
been given adme previous attention on the part of the forest rangera 
and others. 

OCTOBER 13. 

Sm. in a cirele-neme smole. 

Madison. Wis.-Dense smoke from Minnesota forest fires begau dur- 
in- the nisht. Continued amoky all day, probably not enough to be 
c a b d  “dense” in the afternoon. Moon and stara visible near the 
zenith in the evening, but stara obscured near the horizon. 

Warnu. Wis.--Smoke from the forest fires in northern Minnesota 
waa observed. 

Crand Hawn, Mkh.-On the 13th the entire sky w a  colored pink 
before and a t  sunrise; ahortly after sunrise it rapidly took on a yellowiah- 
green hue. Light smoke. revailed a t  the time: The green faded 
rapidly aa the sun roae h&er. The smoke was almost dense from 8 
a. m. to 11 a. m. 

1 The gale m y  have been the result f1) of a local heat cwlone roduced by the Bre 
and (2) of the large amount of convectional inteaohnnge which fraught to the c a r d  
grervt qnantllias of the higher, m r o  rapidly moving &.--Eo. 

Mi&.-On Sunday morning, October 13, a denae aheet of 
su%?%d the atmosphere. causing a peculiar coppery color of the 
sunlight. On the prevlous da there occurred extensive forest firea in 
m7isconsin and Minnesota, and i t  is thouTht that the northwest winds 
then prevailing ma have brought the amoke to this station. 

Port Huron, MiclTOn the morning of the 13th the early morning 
light was of a pecullar greenish-yellow color, which waa doubtless 
due to light smoke which revailed from some time before daylight 
until 8:30 a. m. The smofe seemed to be more thick aloft than at 
the surface of the earth. The peculiar aspect of the sky disappeared 
with the smoke. It is thou h t  that the smoke came from foreat fires 
which were reported in the Saily press as burning in northern Minne- 
sota for a day or so previously, as the wind was weat and northweat at 
the time. Some people became alarmed and inquiries were received 
ag to the came. 

Fort Wayne, Id.-Light smoke and light haze were observed on 
the 13th. 

Home, Ind.-The elin looked like a red moon, caused from smoke of 
forest fires [in Minnesota]. 
Indianapolu, Id-Smoke from extenaive foreat fires in northern 

Minnesota aud Wisconain first made ita effect noticeable here a t  8:30 
a. m. The sun’s rays gradually became fainter and of a b * ht  red 
color, and there waa an odor aa of burning leaves. The sm%e waa 
most dense in the late afternoon and lessened during the n’ ht. 

Mauty, Id.-Dense amoke during the latter part of the3ay. Sun 
invisible at  5 p. m. 

Salnmonia, Ind.-Smoky all day from the great forest fires near 
Duluth. 

Scoftsburg, Id.-Quite heavy smoke, with odor of burning leaves, 
ap eared from the northwest at about 4:30 p. m. 

langoruille, Ohio.-Smoke very dense from the northwestern fires. 
Cadu, Ohio.-Smell of burning wood on the 13th; very amoky. 
Canton, Ohio.-Heavy amoke from forest fires on the aftaxnoon of the 

13th: 
ollzeinnati, Ohio.-Unusual conditions prevailed d u M  the after- 

noon and evening of Sunday, October 13. Cloudy weafher, which 
prevailed during the earl morning, cleared at  about 7:30 a. m. The 
sky waa Clem until short7 after noon, when a few cirrus clouds had 
formed. Thereafter the s t y  wm gradually covered with a haze and 
smoke, which waa moderately denae from 1:20 p. m. to 2:lO p. m. 
After this time the smoke virtually disappeared, and while light h e  
waa visible, no cloud formation could be seen. At 3 p. m. the smoke 
and haze became denser, but the sun’s light and ita-dlsk could be 
seen until 3:35 p. m., at which tune the sun waa entuely obscured. 
0bject.a at  this tune could not be Been a t  a distance of 300 feet. Similar 
conditione prevailed in all surrounding regiona. At 3:45 p. m. the ham 
and amoke, although dense, were not nufficient to obscure the sun and 
it waa still visible as B dim red ball at  both College Hill and Fort 
Thomas, K two of the highest neighboring localities. 

Cleuela~?lhio.-Light amoke waa first observed ehortly after 0 a. m., 
becoming dense at 11 a. m dense smoke continuing until 1:30 p. m., 
when it became light. L&t smoke ended about 2:25 m. The 
moke had the odor of burning bruah, and waa brought to %;ie city by 
west and northwest winds. 

Columbus, Ohw.-Denee smoke, ap ently from the forest fires of 
northeast Minnesota, prevailed thro E u t  the afternoon of thia date, 
gradually merging into cloud during% e late afternoon horn. 

Dmjton, Ohio.-An unusual condition of the sky prevailed on tho 
13th, which waa aeaumed to be directly connected with the extensive 
forest fires in Xinncsota and Wisconsin. The sky waa overcaat early in 
the morning with stratocumulus clouds but the lower stratum of the 
atmosphere waa comparative1 clear. About 8 a. m. the clouda d M -  
pated and for two hours the s i  waa almost perfectly clear. It began 
to prpB?spnt a hazy spp?arance agout 10 a. m. Within half an hour the 
smoke became so denae aa to give the sun the appearance of an orange- 
colored ball and shortly after noon it waa almost completely obscured 
and remained 80 the remainder of the day. The amoke disappeared 
completdy during the night, but the moon waa obscured up to 10 
p. m. or l&r. 

Hiram, Ohio.-A yellow sky with blood-red sun from 10 a. m. to 2 . m., due to smoke from forest fires in Minnesota. The smell of burnt 
Eaves was plam. 
Lima, Ohio.-Vew sniok . 
I ~ l c C o ~ ~ m l l s ~ ~ i l l e ,  dhio.--% the afternoon the landsca e waa covered 

with amok haze brought in by the northwest wings which blew 
strongly. $he suu appLared aa a red ball. 

Ottauvz, Ohio.-A piculiar yellow tint prevailed over this vicinity; 
also told that m e  waa true at Toledo by p~raons living there, who 
thoupht it ww caused by smoke of tlip Wisconsin fires. 

Si&--q, Olio.-9moke settled in valley here from Wisconsin forest 
fires. 

Viekerey, Ohh-Very  smoky all the forenoon from Minnesota and 
Wisconsin-forest firs. 

dlbany, N. I’.-On Sunday afternoon, October 13, l?lS, a li ht  rain 
accomDanied bv an unusual amokv condition of the au w a ~  o%served 
at my fabratori 9 milea weat from Albany, N. Y. The conditione were 
88 followa: Diinng the afternoon thrre waa a steady mnd from the muth 
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of about 4 miles per hour measured at the evaporation station anemom- 
etez 2 feet above ground. The sky WBB partly overcast with clouds 
at medium height. At 4:35 p. m., clock time, the wind waa heard 
rushing through the woods at  8ome distance, the sk became suddenly 
overcast with low uniform clouds, there wm e suJden gust of strong 
wind from the west accompanied and followed by dense smoke with a 
strong amell of burning wood. The tem erature dropped from 62O to 
51O and the rainfall measured by the 81ez recording gage was 0.09 
inch between 4:49 and 5:02 R. m. The appearance .and odor of smoke 
waa 80 strqng and came 80 su denly that one instinctively looked about 
for a fire in the woods. 

The conditions a parently were produced by a layer of cool air 
underrunning the E! h, wurm and humid surface air which had 
prevailed throughout= afternoon, forcing it upward with extreme 
suddenneea and produci the light rain. B e i v  interested m the 
question of the origin o f x e  smo$ I made in wries at Little Falls, 
located 73 milee weat from Albany in the MohaA Valley, and learned 
that subtantially the same henomenon as regards wind conditions and 
the appearance and odor ofwood smoke were obaerved there at very . m., clock time. * * In view of the revailing forest 
E % % m e m t a  the ue~tbn arises as to the poaeibiit of a connec- 
tion between this smo%e-bear~ng wind et and these {res. The air 
in the Mohawk Valle bad been remark%y clear for this s e w n  of the 
year pnor to the mo%e storm of October 13.-R. E. Hurtma. 

Bmckport, N. Y.--Sunday, October 13, the light wm a curioiia 
greenish-yellow until after 2 p. m. 

Ithara. N. Y.-Atmospheric conditions of Sunday. October 13, pre- 
sented a heavy, smoky appearance in the northern and western sections 
of the State. The sun and sunlight took a curious eenish-yellow ap- 

earance which, in some re ects, was not unlike fi% moon and moon- 
h h t  in some localities. wh% in other parts the atmosphere Beemed to 
have been filled com letely with a dismal contour of hazy yellow clouds. 
causing the day to ge termed by mme as a rryellowll day. In still 
other placen the sun appeared like a bright ball of fire peermg through 
the hazy eheen. Unquestionably the peculiar ap earance was due to a 
heavy pall of smoke, which is believed to have feen wafted eaatward 
and southeastward over the Great Lakes by high winds of a strong anti- 
c clonic area of a tm9her ic  pressure from the northeastern sections of d mnesota, where dlssatrous forest fires that destroyed several towns 
and coat man lives. raged for some days previous to the “yellow” 
day of the 132. 

Ruquetk Lake, N. 1:-From 4 to 5 p. m. unusual Bun and sunlight, 
more like full moon and moonlight. 

Wdgwo?ti. 12. 1:-A dense smoke with smell of burning leaves 
observed 111 the p. m. The Bun appeared like a ball of fire. 

Burlington, Vt.-Atmosphere very smoky in the afternoon. clearing 
awa shartly after sunset. 

i+&u Haven, C’onn.-Light smoke was observed during the evening. 
Piuaburgh, P a . 4 n  the 13th dense smoke havh a woody odor was 

o h w e d  in the afternoon dunng a 20-mile wind. &he sky  was^ almost 
copper-colored and the pungen!. acrid odor ma8 noted Ihroughout t.he 
Pittsburgh district, causing difficulty in breathing, a smarting and 
burning of the eyes. 

Elkins, W. Vi-The smoke of the 13th is believed to have been due 

to Smt jipld, W. Va.-On Sunday evening, Octoher 15. for some hoim 
the town was filled with smoke from forest fires 1 ~ .  west. 

Baltimore, Md.-Light smoke set in at 9:50 p. m. and became dense 
ab 10:15 p. m. 

Wmhington, D. C.-A beautifull clear evening until about 10 p. m., 
when light smoke. with a strong d r  of burning wood. waa noticeable. 
By 10.30 p. m. the smoke cloud became denser. and was distinctly 
vlsible over the face of the moon. By 11 m. the moon and eta3 had 
disappeared. and st.reet-lighta half a bloc! distant were xppreciahly 
dimmed. 

OCTOBER 14. 

Madism, Tiri8.-Dense smoke from some time in the night to 9 a. m. 
L’ 

%ausau, Wtk-Smoke from the forest firm in northern Minnesota and 
\Viacon& w a ~  observed. 

Porthml. Me.-Light emoke observed. 
EZkim, W. Vk-Smoke on the 14th believed to have been due to 

the great.Minneeota forest fires. 
&mmlle, .S. C.-Light smoke from early mom until about 

10 a. m., which merged into a llght haze dunng the%lowing night. 

OCTOBER 15. 

wihington, D. C.-Dark layer of haze or smoke on the western 
horizon in the morning increased in elevation and became lighter in 
color a~ the day advanced. 

Macon, Ga.-Sky covered most of the da with Ci. St. clouds mov- 
ing from the west an+ northweat. With ttew there was a generally 
haz or smoky condition of the air stratrr. 

domwmille, Oo.-Light smoke wae observed to-drry. 

t Minnesota%rea. 

t smoke from 9 a. m. to some time during the night. 

College Station, Tez-At 8.20 a. m. there was an unusual amount of 
haze; and at  10:40 there was a well-defined smell Of forest fire smoke 
and the haze had become dense. Evidently, t h ~ ~  was smoke from 
the Minnesota fires having come in the lower air around the front of 

north-south high ressure area.-C‘. F. Brooks. th%x Lnkc, N. Dak-sention is made of the smoky condition of 
the atmosphere. Emtezly wind8 on the 15th and 16th drifted the 
smoke from the large forest fires of northern Minnesota over this district. 

Elkdale. N. Dak.-Light smoke occurred on the 15th and 16th. 
I t  was no doubt due to the great forest fires raging in northeastern 
Minnesota. 

OCTOBER 16. 

Lrldingtm, Mick-Comiderable smoke on th l G t h  and on aeversl 
days revious, due mostly, it is tho ht, to forest firea in Minneaota. 

Co&nbtrs, Ohio.-Light smoke n o t 3 i n  the upper air from 1:30 p. m. 
to 5 p. m. Aviators at  a height of 3,500 feet were not visible. 

Portland, Me.-Light smoke recorded. 
C’olltge Station, Ter.-Smoke limited visibilitv to 3 km.. odor still 

~ .~ 
ap areit.-C‘. F:B. 

northeast during the day. 
k7liston, N. Dak.-Light smoke, presumably from forest b s  in the 

OCTOBER 17. 

Portland, Me.-Light smoke recorded. 
College Station, Ta.-Most of smoke gone.-C. F. B. 
Lodge Pole, Nelr.-Smoke 80 dense can not, see pun. 
Valmtine, Xcbr.-A pall of smoke hung over this station from the 

17th to the 19th, inclusive. This smoke came from northeastern 
Minnesota. where disast.rous forest fires had raged several days before. 

SUMMARY. 

From the foregoing the following facta sta.nd out. On 
the 12th of October great forest fires raged in north- 
eastern Minnesota and adjoining portions of Wisconsin. 
At Duluth the smoke became dense about the middle 
of the afternoon. By the following morning (13th) the 
smoke c!oucl had overspread the Michigan Peninsula and 
central Indiana. In the next 13 hours strong northwest 
winds had est.ended t.his cloud across Ohio into New 
Tork, Pennsylvania, West Virginia., Maryland, and the 
District of Columbia, the two latter being reached 
shortly after 10 p. m. On the morning of the l i th ,  the 
smoke liad spread as far south as Charleston, S. C. and 
Little Rock, Ark., and in another day more than 300 
miles farther. On the 15th, easterl winds set in in 

North Dakota on the 16t,h and into Nebraska on the 
following day. 

western Minnesota. The smoke clouc Q was carried across 

EFFECTS OF HWEICANES ON TEE UPPEB-AIB CWBENTS. 

By Prof. WILLIAM H. PICPERING. 
[Doted: Hwv& College Observatory, Mandcville, Jamaica, B. W. I., Dec. 10, 1918.1 

A short note under the above headin appeared in 

496-497.’ A piece of negative testimony on the same 
subject has just been obtained here. It was there shown 
that if we pointed a telescope to a bright star near the 
zenith, and then drew out the eyepiece 2 or 3 milli- 
meters, so as to throw the image out of focus, a round 
disk of light would be obtained from which we could 
draw conclusioiis as to the condition of the upper air 
currents. In the tem erate zone parallel hnes crossing 

pear in the tropics, however, unless some serious dls- 
turbance is at hand. They then lie in a direction 
d e l  to the motion of the disturbance. In Septem er, 
1915, we were in this manner able to foretell a hurricane 

the MONTHLY WEATHER REVIEW for Octo % er, 1915, 43, 

this image are not in P requently seen. They never ap- 

r- 
~ ~~ 

1 There is a lonpr Illustrated article by Z E. Dwlasss on “The study of atmos herlc 
e% ani the dec t  of such currents on the qu& of currents b the sld i f  large tele 

the swhg~’ In Am. Meterologld?d. 1895,11:3~.--EB. 


